Adipocyte-selective reduction of the leptin receptors induced by antisense RNA leads to increased adiposity, dyslipidemia, and insulin resistance.
Although recent evidence suggests that leptin can directly regulate a wide spectrum of peripheral functions, including fat metabolism, genetic examples are still needed to illustrate the physiological significance of direct actions of leptin in a given peripheral tissue. To this end, we used a technical knock-out approach to reduce the expression of leptin receptors specifically in white adipose tissue. The evaluation of leptin receptor reduction in adipocytes was based on real time PCR analysis of the mRNA levels, Western blot analysis of the proteins, and biochemical analysis of leptin signaling capability. Despite a normal level of leptin receptors in the hypothalamus and normal food intake, mutant mice developed increased adiposity, decreased body temperature, hyperinsulinemia, hypertriglyceridemia, impaired glucose tolerance and insulin sensitivity, as well as elevated hepatic and skeletal muscle triglyceride levels. In addition, a variety of genes involved in regulating fat and glucose metabolism were dysregulated in white adipose tissue. These include tumor necrosis factor-alpha, adiponectin, leptin, fatty acid synthase, sterol regulatory element-binding protein 1, glycerol kinase, and beta3-adrenergic receptor. Furthermore, the mutant mice are significantly more sensitive to high fat feeding with regard to developing obesity and severe insulin resistance. Thus, we provide a genetic model demonstrating the physiological importance of a peripheral effect of leptin in vivo. Importantly, this suggests the possibility that leptin resistance at the adipocyte level might be a molecular link between obesity and type 2 diabetes.